Ligand-induced changes in hepatitis C virus NS5B polymerase structure.
Hepatitis C virus (HCV) RNA-dependent RNA polymerase (NS5B) is required for viral replication. Crystal structures of the NS5B apoprotein show that the finger and thumb domains interact to encircle the active site, and that inhibitors defined by P495 resistance that bind to the thumb-finger interface displace the Δ1 finger loop and disrupt this structure. Since crystal structures may not reveal all of the conformations of a protein in solution we have developed an alternative method, using limited trypsin protease digestion, to investigate the impact of inhibitors as well as substrates on the movement of the Δ1 loop. This assay can be used to study NS5B under conditions that support enzymatic activity. In the absence of inhibitors, no specific region of NS5B was hypersensitive to trypsin, and no specific intermediate cleavage products were formed. Binding of P495-site inhibitors to NS5B induced specific trypsin hypersensitivity at lysine residues 50 and 51. Previously characterized inhibitors and mutant polymerases were used to link this specific trypsin hypersensitivity to movement of the Δ1 loop. Trypsin hypersensitivity identical to the inhibitor pattern was also induced by the binding of the RNA template. The addition of primer to the NS5B-template complex eliminated the hypersensitivity. The data are consistent with displacement of the Δ1 finger loop from the thumb by the binding of template, and reversal by the addition of primer or NTP. Our results complement inhibitor-enzyme co-crystal studies, and the assay provides a rapid and sensitive method to study dynamic changes in HCV NS5B polymerase conformation under conditions that support functional activity.